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The numerous applications of natural/synthetic zeolites as catalysts, ion exchangers and for gas separation rely on their porous crystal structure (sieving effect) together with their electrostatic properties (distribution of cations/acid sites). The zeolites hosting transition-metal cations have interesting catalytic activity and are already used, for example, in oxidation reactions of organic compounds. Stable complexes formed by insertion of pyridine-based molecules in transitional-metal zeolites (like (bpy) 3 @zeolite CoX) have been evoked to exhibit remarkable magnetic properties [1] . In both cases, the macroscopic properties rely on the interactions of the guest molecules with the zeolite framework and cations and the precise knowledge of the crystal structures of these compounds is, therefore, of prime interest. However, most of these structures are not well known because of the difficulty to grow single crystals for XRD measurements, and of the disorder caused by partial cation exchange and hydration. In this context, the crystal structure of fully dehydrated but partially exchanged Na 13 Co 32 X zeolite has been determined from single crystal and powder XRD. All the charge compensating cations were located in the structure (Sites I, I', II, III). The interpretation of a weak electron density peak close to Site I' found in XRD Fourier maps, but hardly assignable to Co 2+ cation on the basis of XRD data was ascertained by X-ray Absorption Spectroscopy (XAS) (NSRRC, Taiwan). The combination of EXAFS and XRD analyses also indicates that the Co cations sitting in site I are involved in a distorted hexagonal antiprism (result also supported by Monte Carlo calculations [2] ). The migration of cations and the drastic structural modifications endured by the framework over dehydration were also studied from 3 partially hydrated crystals. The comparison of CoX dehydrated structure to the native NaX and other ion-exchanged dehydrated M n+ zeolite X structures evidences a relationship between these structural modifications and the nature of the charge compensating cation and its shielding by water molecules. [ 
